C-terminal processing of tyrosinase is responsible for activation of Pholiota microspora proenzyme.
Tyrosinase is expressed as a 67-kDa protein in Pholiota microspora (synonym Pholiota nameko), whereas the same enzyme purified from fruiting bodies of P. microspora is a 42-kDa protein that is cleaved with a C-terminal 25-kDa polypeptide from the 67-kDa protein. To confirm the role of C-terminal processing in enzyme activity, we expressed a recombinant 67-kDa tyrosinase in Escherichia coli cells. To obtain a soluble protein, the recombinant tyrosinase was expressed as a thioredoxin fusion protein with an enterokinase-cleavable site. Enterokinase digestion of the fusion protein produced a recombinant 67-kDa tyrosinase that did not have any catalytic activity. However, chymotrypsin digestion of the fusion protein produced a recombinant 44-kDa tyrosinase that was catalytically active and had a 25-kDa cleaved C-terminal. Kinetic parameters of the 44-kDa tyrosinase were similar to those of the 42-kDa tyrosinase purified from the fruiting bodies. These results suggest that tyrosinase is expressed in P. microspora as a latent 67-kDa proenzyme and is converted to the mature active 42-kDa enzyme by proteolytic processing of the C-terminal.